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Sebertiu acuminata; A Hyperaccumulator of 
Nickel from New Caledonia 
Abstract. Sebertia acuminata (Sapotaceae) from New Caledonia has been shown 
to be a hyperaccumulator of nickel. The nickel content of the latex (25.74 percent on 
a dry weight basis) is easily the highest nickel concentration ever found in living ma- 
terial. The nickel is in the form of a loM~-molecular-M~eight, I.r.ater-soQible organic 
complex. 
In recent years a number of plant spe- 
cies have been discovered which have 
very high concentrations of nickel (1-5). . 
Species containing over 1000 pg  (O. 1 per- 
cent) of this element per gram (dry 
weight basis) have been termed hyper- 
accumulators (5). The unusual aspect of 
these accumulators is that with the ex- 
ception of Hybanthus floribundus from 
Western Australia (2) and Alyssum ber- 
tolonii from Italy ( I )  the species discov- 
ered so far are confined exclusively to 
New Caledonia and are mainly of the 
genera Homalium and Hybanthus (see 
Table 1). 
The existence of these accumulators 
has caused considerable interest in the 
fields of mineral exploration and plant 
physiology because of the possible asso- 
ciation of these plants with nickel miner- 
alization and because of the interesting 
- .  
problems in plant physiology posed by 
such high accumulations of an element 
normally toxic to plants. . , 
We have recently discovered the un- 
usually high nickel-accumulating ability 
of Sebertia acuminata Pierre ex Baill. 
(Sapotaceae). This species is a tree 
which reaches 10 m in height. It is well 
known in New Caledonia from the blue- 
green color of its latex and is therefore 
known locally as Sève bleue (blue sap). " 
Sebertia acuminata is endemic to New 
Caledonia, is relatively rare, and has nev- 
er been recorded away from ultrabasic 
substrates. It is found mainly in the 
Grand Massif du Sud and in the Tiebaghi 
Massif in the north of the island, is found 
more often in forested areas over per- 
idotitic alluvia or colluvia relatively rich 
in nickel. A typical soil would contain (in 
approximate percentages) nickel, 0.85; 
Table I .  Nickel concentrations in Sebertia acuminata compared with values for other hyper- 
accumulators. 
' Conc. of 
nickel Refer- 
(percent ences Species Organ Locality 
dry weight) 
Sebertia acuminata 
HybanthusJloribitndus 
Alyssum bertolonii 
Homalium austrocaledonicum 
H .  deplanchei 
H .  francii 
H .  guillainii 
H .  kanaliense 
H .  mathieuanum 
H. rubrocostaium 
Hybanihus austrocaledonicus 
H .  caledonicus 
Psychotria douarrei 
Latex 
Leaves 
Trunk bark 
Twig bark 
Fruits 
Wood 
Leaves 
Stems 
Wood 
Fruits 
Flowers 
Trunk bark 
Leaves 
Leaves 
Leaves 
Leaves 
Leaves 
Leaves 
Leaves 
Leaves 
Leaves 
Leaves 
Leaves 
Fruits 
Trunk bark 
Twig bark 
Flowers 
Wood 
New Caledonia 
Western 
Australia 
Italy 
New Caledonia 
New Caledonia 
New Caledonia 
New Caledonia 
New Caledonia 
New Caledonia 
New Caledonia 
New Caledonia 
New Caledonia 
New Caledonia 
25.74 
(11.20*) 
1.17 
2.45 
1.12 
0.30 
0.17 
0.71 
0.26 
0.15 
0.13 ' 
0.48 
0.17 
0.80 
0.18 
o. 19 
I .45 
0.69 
0.94 
0.17 
0.12 
I .38 
0.60 
3.40 
2.30 
5.24 
5.52 
2.40 
0.23 
~&.$&-&~@ue expressed on wet weight basis. 
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iron. 45; aluminum. 8.5; silica. 6; chro- 
mium, 3; cobalt. 0.10; potassium. 0.02; 
calcium, 0.06; and magnesium. 2. 
I t  should be noted that S. acuminutri is 
the fourth hyperaccumulator of nickel 
[that is, after Hyhanthirs airstroculedo- 
nicus. Homalium girilluinii, and Psycho- 
tria douurrei (3)] discovered in the same 
location. This area consists of dense hu- 
mid forest over peridotitic humus-rich ai- 
luvia in the vicinity of the Rivière Bleue. 
It would therefore seem that, unlike the 
case of Hybanthusfloribundus (6). accu- 
mulation of nickel is not a xerophytic ad- 
aptation. 
Table I shows the nickel content of 
various organs of S. acuminata. The 
data are based on the analysis of three 
specimens (one from the Rivière Bleue 
area, one from the Tontouta area, and an- 
other from the Forêt Cachée). 
The nickel content of leaves and of oth- 
er organs is very high (- I to 2 percent), 
although comparable with most other hy- 
peraccumulators from New Caledonia. 
Of special significance, however, is the 
extremely high nickel content of the la- 
tex which has 11.20 percent nickel on a 
wet weight basis and 25.74 percent when 
the data are expressed on a dry weight 
basis. This nickel concentration is nearly 
five times higher than for any other part 
of any other species and is easily the 
highest nickel concentration ever report- 
ed for any other living material (see 
Table I) .  The cobalt content of the latex 
(0.007 percent) is extremely low com- 
. ,  
pared with that of nickel. Values for oth- 
er elements (in percentages: iron, 0.06; 
chromium, 0.004; potassium. O .  15; so- 
dium. O. l l ; magnesium, 0.052; and cal- 
cium, 0.52) are also relatively low. 
The extremely high nickel content of 
the latex of S. acuminata poses inter- 
esting problems in plant physiology, 
since nickel contents as high as this 
would be fatal for most phanerogams. 
Preliminary experiments in our laborato- 
ry have resulted in the isolation of a low- 
molecular-weight, water-soluble organic 
complex ,of nickel whose composition 
has not yet been determined. 
T. JAFFRÉ 
Laboratoire de Biologie Végétale. 
Center O.R.S.T.O.M. de  Nouméa, 
New Caledonia 
R. R. BROOKS 
J. LEE 
R. D. REEVES 
Department of Chemistry, Biochemistry, 
and Biophysics, Massey University, 
Palmerston North, NeMv Zealand 
References 
I .  G. Minguzzi and O. Vergnano. Atti Soc. Tos- 
cana Sci. Nat.  Pisa Mem. 55.49 (1948). 
2. B. C. Severne and R. R. Brooks, Planta 103,91 
(1972). 
3 .  T. JaEré and M. Schmid, C. R. Arad. Sci. Ser. 
D 278, I727 ( 1974). 
4,  R. R. Brooks, J .  Lee, T. JaEré. J .  Ecol. 62.493 
(1974). 
5 .  R. R. Brooks. J. Lee. R. D. Reeves. T. Jaffré. in 
preparation. 
6. B. C. Severne, “Botanical methods for mineral 
exoloration in Western Australia.” thesis. Massev 
Uhiversity (1972). 
19 January 1976; revised 22 March 1976 
Copyright @I 1976 by the American Association for the Advancement of Science 
